For many years the question of the possibility of finding petroleum and natural gas, in commercial quantities, in the KansasOklahoma-Texas Red beds has been of interest, both to the geologist and to the practical oil man. A number of attempts have been made to find these products in the Red beds of these three states, but until recently, none of these attempts have been successful. For many years geologists who have studied the region have believed, and apparently with reason, that the chances for finding oil or gas in the Red beds were so poor that they were unable to give encouragement to the driller.
During late Pennsylvanian and Permian times there were, in and around the region now occupied by the Red beds, several land masses, to which we may look as a possible source of material for these formations.
There is geological evidence to the effect that during Pennsylvanian times, both the Wichita and Arbuckle Mountains, which are now ranges averaging 6o to 8o miles long, and 2o to 30 miles wide, were elevated until they stood 2 to 3 miles above their present level. It is also evident that much of the erosion of these land masses occurred during late Pennsylvanian and Permian times. That is .to say, two land masses, each more than 60 miles long, 25 miles wide, and 2 miles thick, were worn away during late Pennsylvanian and Permian times, and spread out over a considerable part of the area now occupied by the Red beds. In other words it is to the old Arbuckle and Wichita Mountain systems that we must look for a considerable part of the deposits which now are included in the Red beds.
Other possible sources for the materials now constituting the All of these sediments consisted in a considerable part of sands. The mountain areas, above named, consist largely of granites, porphyries, and other siliceous rocks. These sediments were spread out along the old ocean beach in the form of sand bars, often of considerable thickness and areal extent. These bars were afterwards consolidated into sandstone, which would undoubtedly form a suitable reservoir for the storing of large quantities of oil or gas. In point of fact, there is no part of the Red beds where sandstones may not be found. At least two of the t[ormations of this series in Oklahoma, the Woodward and the Quartermaster, are composed largely of sandstones.
STRATIGRAPHY.
While the general term Red beds is applied to all of that great series of shales and interbedded rocks of Permian and Upper Pennsylvanian age, extending from southern Kansas to central Texas, it must not be understood that the stratigraphy of all parts of the series is the same. In point of fact there is considerable difference in the stratigraphic succession in the northern part and the southern part of the area occupied by the Red beds. The main line of division of these two areas may be roughly drawn at the Arbuckle and Wichita Mo.untains. The general stratigraphy of the two separate regions, and the probabilities of finding oil therein, will be discussed separately.
STRATIGRAPHY
OF THE NORTHERN AREA.
It is not my intention at this time to en. ter into a detailed geological discussion of the stratigraphy of the rocks of the northern part of the Red beds area. Suffice it to say that many geologists have, at various times, studied and described the rocks, and have given individual names to the various beds. Taking into consideration the facts just s{ated, therefore, it would seem that, at the present time, there is little to encourage the hope of securing oil or gas, in paying quantities, in the Red beds of central or northwestern Oklahoma, or southern Kansas, unless it be possible to carry the wells to a sufficient depth to encounter sands in the Pennsylvanian rocks, which produce the oil in such fields as Cushing, Cleveland, and Ponca City. From what has preceded, it will be evident that these sands are deep seated.
Strati#raphy of the Southern Area.
South of the Wichita and Arbuckle M.ountains, in the country along the Red River, and from that stream southward, the stratigraphy of the Red beds is somewhat different from that in the area, heretofore discussed, north of the mountains. The chief distinction is that the formations of the southern area, particularly near the mountains, contain a larger amount of sandstone. These sandstones are more or less lenticular, and consist usually of rather coarse sand and small pebbles. In many instances the sands are distinctly conglomeratic. The pebbles which make up this conglomera,te consist usually of quartz, granite or limestone, evidently derived from the mountains. It is noted that near the mountains the sediments are relatively coarse, while at a distance from the mountains they become finer. These sandstones dip away from the mountains, disappearing under higher rocks, usually red shales. In many cases the truncated edges of the sandstone ledges near both the Wichita and Arbuckle Mountains contain semi-liquid asphalt, and liquid asphalt or heavy oil is found in many shallow water wells drilled in {his region. Throughout this general region one marked peculiarity of the stratigraphy should be noted, namely: the great number and general lenticular nature of the oil sands. In the Wheeler pool, there are at least five productive sands, the deepest of which lies at about x,ooo feet. In wells near Duncan and Loco, six to eight sands have been found' in wells, above 1,5OO feet, all of which produce small quantities of oil and large amounts of gas. In one of these wells at Loco a sand at 690 feet is reported to yield I5,OOO,OOO cubic feet of gas per day, while another well 400 feet deep is said to produce 60 barrels of oil daily. In the Petrolia pool, there are from five to eight producing sands, the deepest of which is 1,75o feet beneath the surface. The number of sands in the Electra pool varies in different wells, but at least eleven sands have produced oil in that region, the deepest of which is 1,96o feet. These sands are usually quite lenticular so that it 'is often possible to encounter a certain productive sand in a well, while in other wells near at hand no sand is found at that depth.
All of this is to say that the conditions of stratigraphy in this It must not be understood .that the structure of the rocks in these localities is easy to determine. In /act, in many cases, i½ is most baffling. Exposures are usually rare and ledges of rocks hard enough to serve as markers are o/ten wanting, while the heavy accumulation of soil .often effectively conceals .the structure.
Notwithstanding these unfavorable conditions, however, enough preliminary work has been done, by differen• individuals, in several widely scattered areas in this general region, to demonstrate that there really is, in this part of the Red beds area, geological structure sufficient to warrant the belie/ that if "wildcat" wells are properly located, the risk incident upon the development of new territory will be considerably minimized, and the chances for finding petroleum and natural gas, in paying quantities, gready increased. Throughout this general region, however, it will certainly be the part of wisdom to have ,the locality contiguous to a prospective well carefully studied by competent geologists, before attempting to drill. Throughout this general region drilling is expensive. One can scarcely expect to complete a "wildcat" well to The geologist who works in this region will be confronted with many difficulties. The definite location of such anticline folds as may exist will not be easy, often impossible. Days, perhaps weeks, may be required in a limited area in order t.o endeavor to locate the structure. Even after having spent this time, only negative results may be secured.
It is, however, the belief of every practical geologist, who has visited the region, that there is sufficient structure which may be determined from the surface to materially aid the driller in the location of wells. The work done by the United States Geological Survey, the department of economic geology of the University of Texas, and the Oklahoma Geological Survey, in attempting to solve the structural problems in this region, before the oil fields have become ancient history, is to be commended. If the practical oil men will be guided by the findings of these surveys, much valuable time and vast amounts of money will be saved.
